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Claim Rejections - 35 USC § 102 



1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-8, 11-13 and 16-18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Kudo et al (US 6,353,435) hereinafter Kudo '435. 

3. As to claim 1 , Kudo '435 teaches a display controller for producing a multi- 
gradation image on a display device formed by a plurality of binary-state pixels in an 
array through a plurality of consecutive frames, the plurality of binary-state pixels being 
classified into a plurality of pixel groups having an identical size, the display controller 
comprising: 

column addressing means for designating a column number of a desired pixel [a 
column driver addresses a column number of displayed pixels, see col. 7, line 64--col. 
8, line 7]; 

row addressing means for designating a row number of the desired pixel [a row 
driver addresses a row number of displayed pixels, see col. 7, line 64-coL 8, line 7]; 

an image memory for providing gradation data in response to the column and 
row numbers of the desired pixel, the gradation data being indicative of a gradation level 
to be produced at the desired pixel [a frame memory 8 provides gray-scale data to the 
column and row for displaying, fig. 1]; 



Application/Control Number: 10/707,461 Page 3 

Art Unit: 2629 

a waveform pattern memory for providing the display device with plural sets of 
waveform pattern signals, each set having an identical number of waveform pattern 
signals, each waveform pattern signal having a predetermined number of bits and 
producing a different gradation level when applied to a pixel, each bit being provided for 
displaying during a corresponding frame of the plurality of consecutive frames [a gray- 
scale No. 1 through No. 64 pattern generator are within the FRC pattern generator 107 
in figure 4, col. 9, lines 31-63]\ and 

a waveform pattern selector for outputting a waveform pattern selecting signal in 
response to the column and row numbers of the desired pixel such that the waveform 
pattern memory provides two adjacent pixel groups with two different sets of the plural 
sets of waveform pattern signals, respectively [a write data selector 106 for selecting 
FRC decoders 101-104, fig. 3, col. 9, lines 20-30], wherein: 

the waveform pattern memory determines a selected set of the plural sets of 
waveform pattern signals in response to the waveform pattern selecting signal, 
determines a selected waveform pattern signal of the selected set of waveform pattern 
signals in response to the gradation data, and provides the bits of the selected 
waveform pattern signal, one bit per frame, over the plurality of consecutive frames 
[said gray-scale No. 1 through No. 64 pattern generator determine a selected set of 
patterns such as a gray-scale No. 1 pattern 107 is consecutive a gray-scale No. 2 
pattern 107 in accordance with said write data selector 106, fig. 4, col. 9, lines 31-41]; 

the two different sets of the plural sets of waveform pattern signals provided for 
the two adjacent pixel groups, respectively, are so designed as to operate the two 
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* 

adjacent pixel groups at two different states during at least one frame of the plurality of 
consecutive frames; and the plurality of consecutive frames is displayed at a frame rate 
high enough for preventing visual disturbances [said gray-scale No. 1 pattern 107 and 
said gray-scale No. 2 pattern 107 are two different sets, which are operated at the high 
frame rate by the frame rate control (FRC) 21, and are displayed on the screen of the 
LCD, see figs.2-6, col. 3, lines 40-46 and col. 9, line 6 through col. 10, line 67]. 

4. As to claim 2, the display controller according to claim 1 , wherein: the frame rate 
is equal to or higher than 120 Hz, whereas Kudo '435 conventionally discloses in col. 1, 
lines 22-26. 

5. As to claim 3, the display controller according to claim 1 , wherein: the frame rate 
is equal to or higher than (2 n x 1 5) Hz where n is equal to or larger than 3, whereas 
Kudo conventionally discloses in col. 1 , lines 27-30. 

6. As to claim 4, the display controller according to claim 1 , wherein: the waveform 
pattern memory is restricted to provide only two sets of waveform pattern signals, 
whereas Kudo '435 conventionally discloses the frame rate is set equal to or higher 
than (2 n x 1 5) Hz. Under such a condition, any two frames with the same frame serial 
number among the two consecutive 2 n -gradation images (2 n gray-scale images) are 
displayed at a rate equal to or higher than 15 Hz, i.e., once every 2 n frames in col. 1 , 
lines 27-30. 

7. As to claim 5, the display controller according to claim 4, wherein: the waveform 
pattern memory stores a first set of the two sets of waveform pattern signals and 
derives a second set of the two sets of waveform pattern signals from the first set of the 
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two sets of waveform pattern signals by using the waveform pattern selecting signal, 
whereas Kudo '435 conventionally discloses the frame rate is set equal to or higher 
than (2 n x 15) Hz. Under such a condition, any two frames with the same frame serial 
number among the two consecutive 2 n -gradation images (2 n gray-scale images) are 
displayed at a rate equal to or higher than 15 Hz, i.e., once every 2 n frames in col. 1 , 
lines 27-30. 

8. As to claim 6, the display controller according to claim 4, wherein: the waveform 
pattern selecting signal is a binary selecting signal, which is restricted to select between 
the two sets of waveform pattern signals, whereas Kudo '435 conventionally discloses 
the frame rate is set equal to or higher than (2 n x 15) Hz. Under such a condition, any 
two frames with the same frame serial number among the two consecutive 2 n -gradation 
images (2 n gray-scale images) are displayed at a rate equal to or higher than 15 Hz, 
i.e., once every 2 n frames in col. 1 , lines 27-30. 

9. As to claim 7, the display controller according to claim 4, wherein: the multi- 
gradation image has 2 m gradations [2 m gray levels, 64 gray-scale=2 6 gray-scale] and is 
produced through consecutive 2 n frames where m is equal to or smaller than n and n is 
equal to or larger than 3, and each set of the two sets of waveform pattern signals has 
2 m waveform pattern signals for producing the 2 m gradations, respectively, each 
waveform pattern signal having 2 n bits, whereas Kudo '435 teaches in col. 9, line 64— 
col. 10, line 50. 
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10. As to claim 8, the display controller according to claim 7, wherein: the frame rate 
is equal to or higher than (2 n x15) Hz, whereas Kudo '435 conventionally discloses in 
col. 1, lines 27-30. 

11. As to claim 1 1 , the display controller according to claim 1 , wherein: each of the 
plurality of pixel groups is formed by a single pixel of the plurality of binary-state pixels, 
whereas Kudo '435 teaches in col. 9, lines 33-38. 

12. As to claim 12, the display controller according to claim 1 , wherein: the display 
device is a color display device such that each of the plurality of binary-state pixels is 
constructed to produce one of three primary colors: red, green, and blue, and each of 
the plurality of pixel groups is formed by a single pixel of the plurality of binary-state 
pixels regardless of its color, whereas Kudo '435 teaches in col. 9, lines 6-19. 

13. As to claim 13, the display controller according to claim 1 , wherein: the display 
device is a color display device such that every three pixels of the plurality of binary- 
state pixels makes up a color pixel unit and produces three primary colors: red, green, 
and blue, respectively, and each of the plurality of pixel groups is formed by a single 
one of the color pixel units, whereas Kudo '435 teaches in col. 9, lines 6-19. 

14. As to claim 16, the display controller according to claim 1, wherein: the column 
addressing means is implemented by a pixel counter, whereas Kudo '435 teaches in 
col. 7, line 64 -col. 8, line 7, a data driver which is a pixel counter. 

15. As to claim 17, the display controller according to claim 1 , wherein: the row 
addressing means is implemented by a scan line counter, whereas Kudo '435 teaches 
in col. 7, line 64 -col. 8, line 7, a scan driver which is a scan line counter. 
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16. As to claim 18, the display controller according to claim 1 , further comprising: a 
frame counter for sequentially indicating the waveform pattern memory with each of the 
plurality of consecutive frames, whereas Kudo '435 teaches a frame rate control (FRC) 
which is a fame counter. 

Claim Rejections - 35 USC § 103 

17. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

18. Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kudo '435 in view of Saxena et al (US 5,777,590). 

19. As to claim 9, Kudo '435 teaches all of the claimed limitation, except wherein the 
waveform pattern selector outputs the waveform pattern selecting signal in response to 
a least significant bit of the column number and a least significant bit of the row number. 

However, Saxena teaches a LCD controller which includes least significant 4 bits 
of the row counter and least significant 4 bits of the column counter, see col. 9, lines 15- 
56. 

As to claim 10, Saxena teaches a logic circuit for accomplishing this phase shift 
and including exclusive-OR gate 84, see fig. 4, col. 5, lines 6-12. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the LCD controller of Kudo '435 to include the least 
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significant 4 bits of the row counter and least significant 4 bits of the column counter as 
taught by Saxena in order to achieve the benefit of providing stable grayscale patterns 
on standard LCD's without any visual shimmering effect (see col. 9, lines 65-col. 10, 
lines 57). 

20. Claims 14 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kudo '435 in view of Lin (US 6,791576). 

Kudo '435 teaches all of the claimed limitation of claim 1 , except for a look-up 
table coupled between the image memory and the waveform pattern memory for 
transferring the gradation data provided by the image memory, thereby expanding the 
number of bits of the gradation data; and a look-up table coupled between the image 
memory and the waveform pattern memory for transferring the gradation data provided 
by the image memory, thereby performing Gamma corrections on the gradation data. 

However, Lin teaches a table of segments in a gamma correction function using 
dual level mapping having input W with multi-bit value that is normalized between 0 and 
1 in fig. 5, col. 5, lines 55 for further details. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to implement the table of segments in the gamma correction as 
taught by Lin in the LCD controller of Kudo '435 in order to achieve the benefit of 
improving high precision gamma correction of pixels, while fabricating a driver circuitry 
at low cost (see col. 11, lines 30-col. 12, lines 8 of Lin). 

21 . Claims 19 and 20 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kudo et al (US 6,084,561) hereinafter Kudo '561. 
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As to claim 19, figure 9 of Kudo '561 teaches a method of producing a multi- 
gradation image on a display device formed by a plurality of binary-state pixels in an 
array through a plurality of consecutive frames, comprising: defining an elementary 2x2 
pixel cell on the display device, the elementary 2x2 pixel cell having two pixels along a 
first diagonal and two pixels along a second diagonal; defining a first set of waveform 
pattern signals and a second set of waveform pattern signals, each set having an 
identical number of waveform pattern signals, each waveform pattern signal having a 
predetermined number of bits and producing a different gradation level when applied to 
a pixel, each bit being provided for displaying during a corresponding frame of the 
plurality of consecutive frames; providing the two pixels along the first diagonal with the 
first set of waveform pattern signals and the two pixels along the second diagonal with 
the second set of waveform pattern signals such that the two pixels along the first 
diagonal and the two pixels along the second diagonal are operated at different states 
during at least one frame of the plurality of consecutive frames; and displaying the 
plurality of consecutive frames at a frame rate high enough for preventing visual 
disturbances in col. 5, lines 12-19, and col. 7, lines 27-57. 

22. As to claim 20, Kudo '561 teaches the method according to claim 19, wherein: 
the multi-gradation image has 2 m gradations (2 m gray-scales)and is produced through 
consecutive 2 n frames where m is equal to or smaller than n and n is equal to or larger 
than 3; each set of the first and second sets of waveform pattern signals has 2 m 
waveform pattern signals for producing the 2 m gradations (2 m gray-scales), respectively, 
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each waveform pattern signal having 2 n bits; and the frame rate is equal to or higher 
than (2n x 15) Hz in col. 4, lines 11-39. 

Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KEVIN M. NGUYEN whose telephone number is 571- 
272-7697. The examiner can normally be reached on MON-THU from 8:00-6:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, a supervisor 
RICHARD A. HJERPE can be reached on 571-272-7691. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8000. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the Patent Application Information Retrieval system, see 
http://portal.uspto.gov/external/portal/pair. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 
(toll-free). 




Kevin M. Nguyerl 
Patent Examirter 
Art Unit 2629 
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